Effect of the pulse width of the excitation beam on depletion efficiency. In our experiment, a grating pair is adopted to pre-compensate for the chromatic dispersion. By properly adjusting the distance between the two gratings, the pulse width at the distal end of the DCF can be tuned.
Fluorescent microspheres (Molecular Probes) with the fluorescence peak at wavelength 525 nm were selected as sample because the wavelength of 592 nm is located at the red-shifted tail of the fluorescence spectrum, which can achieve the effective depletion of population on the excited energy level. To experimentally verify the feasibility of the fluorescence microspheres in the STED imaging, we conduct the depletion experiments with fundamental modes of both the excitation and the depletion beams propagating through the core of the DCF. By overlapping these two beams in the focal region, the fluorescence intensity exhibits an exponential decay with the depletion power ( Supplementary Fig. S3a ). It is also interesting to note that the fluorescence can be depleted most efficiently at the optimized pulse width (i.e. the distance between the grating pair). The dependence of the fluorescence depletion rate on the distance between the two gratings is depicted in Supplementary   Fig. S3b . It can be seen that the largest depletion rate is 0.064 when the distance between two gratings is 8.6 cm.
